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Introduction
A large number of changes to the operating environment of UK retail banks have occurred in the last decade. These changes included the re-regulation of the entire financial services industry, changes in the market structure of retail banking, the development of new technology for delivering banking services and the changing form of retail bank branch networks. All these factors can be interpreted as influential on the form of competition prevalent in the core markets of the retail banks. This study will test whether these qualititive factors have been influential in the competitiveness of a retail banking core market through testing for the presence of perfect competititon in the retail banking deposit market.
The analysis of competition in the UK retail bank deposit market is also important and timely for two reasons. First, there is a gap in the empirical literature of competition in UK retail banking deposit markets. Previous work considering competition in UK banking has been limited to the analysis of contestability in UK retail banking loans markets (see Molyneux et al, 1995 and Bikker and Groeneveld, 1998) . A degree of contestability in the UK banking loans market is indicated by both studies Second, the study is important in accommodating the findings of the UK banking efficiency literature (for example Ashton, 1999 ) that sub-optimal operating behaviour exists in UK banks. It is posited that the competitive conditions prevailing in retail banking markets may be a primary cause of such sub-optimal behaviour. The paper is organised as follows. Section 2 considers previous work in this area, section 3 outlines the model specification employed, section 4 presents the data set to be used and the results of the empirical analysis and section 5 provide a summary and conclusions.
Previous work
A number of previous approaches have been used to quantify competition in banking. These may be broadly divided into the Structure Conduct Performance (SCP) paradigm (from Bain, 1951) and New
Economic Industrial Organisation (NEIO) approaches (see Bresnahan, 1989) .
The SCP paradigm considers how the observable characteristics of a market or industry may affect the conduct and performance of participants within the market. Development of this approach was partly driven by difficulties experienced in the empirical measurement of concepts used by economic theory (such as marginal cost and elasticity) and partly by the desire to build a theory of sub-optimal behaviour.
Previous SCP studies have used a range of proxies to represent market structure and market performance. Market structure has been represented by the relationship between buyer and seller costs, the degree of product differentiation, the degree of concentration within a market place, the degree of market share, and the entry conditions for potential new firms. Profitability, the relation of rates of return to assets, the scale of the costs of selling and efficiencies have been used to represent market performance. Other factors, including risk, leverage, buyer and seller concentration and foreign competition and macro-economic factors, have all been considered in various SCP studies.
Principal findings of SCP studies include the rejection of the concept of long-term equilibrium, a link between the performance of the firm and the concentration of the market and the connection between performance and the market power of individual firms. Problems with the SCP paradigm have been numerous, although the central problem of whether high profits indicate good or bad performance has been a serious block on further research.
A number of empirical studies have tested hypotheses relating to the SCP framework for depository financial institutions. Lloyd-Williams and considered the effect of governmental and regulatory pressures upon banks to merge and the consequent effects upon market structure and conduct in a study of Spanish banks. Assuming that a higher degree of market concentration will engender collusion among firms in the industry, it follows that within an industry of increasing concentration Spanish banks may receive substantially larger profits, irrespective of other changes within the industry, such as efficiency. This hypothesis was tested using a sample of 92 banks for the 3-year period 1986-1988. The results suggested that the concentrated market had reduced the cost of collusion and led to higher profits for all incumbents. Goldberg and Rai (1996) considered the relationships between market structure and performance for a number of European banks between 1988-91. The traditional SCP hypothesis and the structure-efficiency hypothesis were tested using a range of performance indicators. Little support was found for either hypothesis. Molyneux and Forbes (1995) consider the SCP paradigm for banks in 18 countries. The sample taken between 1986-89 includes banks operating in a broad range of regulatory environments. The study provides empirical support for the traditional SCP paradigm concluding that the degree of concentration has an effect on the level of competition within the industry. Other SCP banking studies have been conducted by Bourke (1989) , and Berger and Hannan (1989) . A review of many of the SCP studies is provided by Molyneux et al (1996) . 
where w = input price, R = the revenue function, for i firms. How the statistic enables testing for distinct forms of market conduct and behaviour may be explained intuitively. The Rosse-Panzar or H statistic quantifies the responsiveness of total revenue to a proportional increase in all input prices.
Cost is assumed to be linearly homogeneous in input prices, so that a one per cent increase in input prices will inflate costs by one per cent for all output levels. The symmetry assumption is imposed a priori and presupposes that the quantity of output produced will not vary with differing forms of market conduct. Nathan and Neave (1989) 
where c denotes marginal cost, P is the oligopoly price, Q is industry output and θ is the conduct parameter. Within this model, monopoly is indicated by θ =1 and perfect competition is indicated by θ = 0. This model has been estimated with a number of different techniques and in a range of differing formats although the basic model requires a supply or demand relation (incorporating a measure of marginal costs) and a price setting relation be estimated simultaneously using aggregate industry data. Such a procedure assumes the profit maximising firm will set cost equal to their perceived marginal revenue. For monopoly the perceived marginal revenue will equal the industry's marginal revenue, whilst in perfect competition perceived marginal revenue would equal the demand price. Intermediate values of θ are related to other oligopoly positions (see Bresnahan, 1982 Bresnahan, , 1989 for further discussion of these techniques).
Shaffer (1994) estimated a one-product conjectural variation model to estimate the degree of competition in the Canadian banking sector . The existence of perfect competition in the Canadian banking sector was proposed. Vesala (1995) , in a research monograph, estimated a number of models of firm conduct, including the Rosse-Panzar statistic, for the Finnish banking industry during the late 1980s and early 1990s. A broad range of issues were considered, including the nature and level of oligopolistic behaviour, the measurement of price competition over time, and an analysis of the interdependence between deposit and loans market. Berg and Kim (1998) A number of criticisms have been made of NEIO conjectural variation methods of estimating conduct parameters. These include criticism of the theoretical basis of these tests (Lindh, 1992) and particularly strong criticism of the econometric methods employed in estimation of conduct parameters (Corts, 1999) . Applied studies that have considered consistency of NEIO conduct parameter estimation techniques have suggested the estimation methods employed in most studies may lead to an over estimation of the competitiveness within market (see for example Genesove and Mullin, 1998).
Using a distinct NEIO testing technique, that does not rely on the 'theory' of conjectural variations, Hannan and Liang (1993) considered the deviation of three deposit interest rates of 300 US commercial banks from treasury interest rates matched with the same degree of maturity. The degree of deviation of deposit interest rates from relevant treasury rates is used to test for the presence of perfect competition and to ascertain if any firm specific institutional factors are significant in the determination of pricing conduct.
Perfect competition in US commercial bank deposit markets is rejected. In two of the three deposit markets considered the level of market concentration is reported to have a significant and negative influence on competitive behaviour. This study whilst not providing the degree of information that conjectural variation conduct parameter models purport to provide does allow the testing of competitive conduct directly. As previously stated, the method of testing perfect competition employed in this study draws from the study performed by Hannan and Liang.
The study will consider the form of competition in the UK retail banking deposit market for the sample period, 1992-1996. Firm-specific measures of the relationship between deposit interest rates and government security interest rates are quantified to test for the presence of perfect competition using the methods of testing proposed by Hannan and Liang (1993) . This approach is deemed to be appropriate for a range of European banking markets in that it does not require a particularly wide span of time series observations or an estimation procedure as used in conjectural variation studies. The technique may also be used to test for perfect competition in markets with few participants; a feature of the UK banking markets as well as many European banking markets.
Model specification
As previously stated the model of competitive conduct draws from Hannan and Liang (1993) for many of its basic assumptions. Reference to Klein (1971, Bulow and Pfleiderer (1983) 1 and Hannan (1991) The study therefore tests for the form of competition prevalent in the retail bank deposit market through comparing the interest rate (or price) of deposits with the interest rate of a financial product which is determined within what is perceived or assumed to be a perfectly competitive market (here the interest rates of short-term (3 month) UK government securities are used). This price or interest rate of this financial product is assumed to be determined in a perfectly competitive market as it is internationally traded by a large number of institutions where no individual bank has a significant influence over the price of the government security. Assuming that risk and the net gain from 1 Bolow and Pfleiderer (1983) suggested only three generalised functional forms may be used in the measurement of the the exercise of market power. To consider the measurement of the exercise of market power which is sensitive to the market structure of the industry considered, only two functional forms are appropriate.
investing in government securities are exogenous to the model the profit maximising rate of interest can be expressed as:
Where: Marginal costs are estimated from a multi-product cost function of retail bank production.
The production model is employed (see Sealey and Lindley, 1977) . This approach views the production process as a transformation of three inputs (e.g. capital, and labour; X 1 , X 2 ) into outputs (e.g. loans (Y 1 ) and deposits (Y 2 )) where banks are assumed to minimise costs. Cost is defined as the operational costs of the bank. Outputs are quantified by their values at the end of the financial year. The price of labour (P 1 ) is measured by the total wage bill divided by the number of full-time equivalent employees. The price of capital (P 2 ) is proxied by the aggregation of property and equipment rentals and depreciation divided by the quantity of physical capital, providing a measure of capital cost for every £1 of physical capital.
A non-decreasing relationship between inputs and outputs, concavity of the cost function and homogeneity of degree one of input prices are assumed. The expansion of the problem into a second-order translog cost model allows measurement of potential benefits of multi-product production. The production cost model may be written as:
for i, l = 1, 2 and j, k =1, 2.
Following Shephard's Lemma, cost share equations are obtained and are used to form the system to be estimated, where:
Following Greene (1993) , the capital share equation (S 2 ) is dropped from the estimation.
This step is taken to make the model operational and to " … solve the problem of singularity of the disturbance covariance matrix of the share equations" (p.505). In accordance with established cost and production theory, the following restrictions are imposed:
where C represents total costs, Y represents outputs, P represents input prices and α, β, γ, δ, λ, κ, ϕ, η and ω are parameters to be estimated. ε and e represents the error terms, which are assumed to have zero means and constant variances and may vary across the three equations. A seeming unrelated regression (SUR) system of two equations is used to estimate the cost model. Greene (1993 Greene ( , 1995 discusses this estimation technique in more detail.
Employing the parameter estimates 'fitted' marginal costs for the incumbent retail banks are estimates for all sample years following the procedure used by Roberts and Samuelson (1988) . 'Fitted' marginal cost may be defined as:
The 'fitted' marginal cost estimates are then employed to estimate the bank specific conjectures. The bank specific conjectures ( α 1 i from equation 3) are estimated as a pure time series for each of the incumbent retail banks. An ordinary non-linear least squares estimator is used following the procedure outlined by Greene (1993 Greene ( , 1995 .
The data set and results
The values for monthly firm-specific interest rates were taken from the Annual Abstract Table 1 . The estimates of bank specific conjectures are made in Table 2 . All estimated conjectures are all significantly less than one indicating that perfect competition in the UK retail banking market may be rejected. The difference between the estimated conjectures and one increases over time indicating a decline in the degree of competitive conduct or an increase in the level of product differentiation in this sector.
Summary and conclusions
In this study the form of competition in the UK retail banking deposit market is tested. It is estimated that perfect competition may be rejected for all major UK retail banks in the deposit market over the sample period 1992-1997. This result occurs at a time of rising profitability of the sector as a whole. These findings appear to be consistent with other studies which assessed the degree of contestability in the UK banking loans market using the Rosse-Panzar statistic (see Molyneux et al, 1995 and Bikker and Groeneveld, 1998) .
While the implications of low levels of competition in deposits markets may have a number of substantial ramifications, the possible relationship between competition and efficiency and productivity may be of particular importance for the long-term. The level of competition may influence the efficiency of a depository institution in a number of ways. The impact of a low cost entrant on a depository institution's core market may be substantial. A new entrant, with relatively low costs, would be expected to cause a degree of disturbance in the stability of market shares, the long-run equilibrium of the market and the subsequent profitability of incumbents. This would occur as it can be assumed that low cost new entrants would increase the levels of competition where " … competition causes efficient organisations to prosper at the expense of inefficient ones" (Vickers, 1995, p.1) .
The degree of competition may also influence the efficiency of depository institutions through the 'sharpening' of incentives and monitoring of managers to ensure that the objectives of cost minimisation and efficiency maximisation are followed. Although a limited amount of empirical and anecdotal evidence exists supporting such a process (see Vickers, 1995 and Nickell, 1996 , for a discussion of the literature), the methods of transmission of information about the differential performance of individual managers are less than clear. It has even been suggested that the level of competition has very little influence on the efficiency and productivity of the individual firm, where the existence of competition may be influential in providing a framework or environment in which many differing innovations, approaches or ideas may be employed. Nickell (1996) exploring this issue, suggested that " … if there are lots of ways of doing things, competition allows many to be tried and then selects the best, something a monopoly finds hard to replicate" (Nickell, 1996, p.741) .
To conclude, it may be also be stated that qualitative evidence suggesting intensification of competition in UK retail banking, such as the changing regulatory environment or the development and high levels of investment in information technology in retail banking appear to present misleading interpretation of what may really be occurring in this market.
